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Abstract. Patients in many nations increasingly access diverse medical systems 
including  Western  medicine,  Traditional  Chinese  Medicine,  Homeopathy  and 
Ayervedic medicine as globalisation advances.  The trend toward co-existence of 
medical systems presents challenges for health informatics including the need to 
develop standards that can encompass the diversity required, the need to develop 
software applications that effectively inter-operate across diverse systems and the 
need to support patients when evaluating competing systems. This article advances 
the notion that the challenges can most effectively be met with the development of 
informatics approaches that do not assume the superiority of one medical system 
over  another.  Argument  visualization  to  support  patient  decision  making  in 
selecting  an  appropriate  medical  system  is  presented  as  an  application  that 
exemplifies this stance.
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Introduction
Medical  systems  including  Traditional  Chinese  Medicine  (TCM),  Western 
Medicine, homeopathy and  Ayervedic medicine differ considerably in their religious 
or  philosophical  underpinnings,  the  way  illness  is  perceived  and  the  categories  of 
diagnoses  and  kinds  of  therapies  available.  However,  as  globalisation  advances, 
patients in most localities across the world have ready access to physicians practising 
within  diverse  medical  systems.   For  instance,  evidence  is  clear  that  the  use  of 
complementary  medicine  is  currently  quite  prevalent  in  Western  nations  [1][2][3]. 
Conversely according to [4]  some 60% of the population in China regularly access 
Western medicine. Similar trends are reported by [5].   
Health informatics (HI) is currently tightly linked to that dimension of Western 
medicine that places emphasis on the quantitative and codifiable. Most  nomenclature, 
messaging and clinical standards have been developed for Western medicine, clinical 
decision  support  systems are  largely  in  the Western  tradition,  and  progress  toward 
electronic  health  records  do  not  obviously  accommodate  other  medical  systems. 
Although  numerous  recent  initiatives  in  complementary  medicine  aim  to  enhance 
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terminological standards (e.g [6]) little work has been done toward the application of 
health informatics to the practice of complementary medicine. 
Although there is no dispute that health informatics is transforming the practice of 
health,  the  continued  development  of  health  informatics  exclusively  along Western 
lines  without consideration of  how developments  can  accommodate  complementary 
medicines,  runs  the  risk  that  change  will  occur  in  ways  that  will  be  increasingly 
inconsequential to patients.  The non quantitative aspects of Western medicine such as 
the those approaches that emphasize narrative may suffer the same fate. The ultimate  
end  point  can  be  seen  to  be  a  health  system characterised  by  fully  computerised,  
interoperable Western medicine quite separate from complementary medicine practice 
that has minimal technology or interoperability, despite being equally prevalent.  
It  is  important  that  IT implementation in health  does not  privilege a particular  
tradition or part of a tradition unless a compelling and explicit argument is made for 
that exclusion and alternate mechanisms are made available outside the IT system to 
accommodate patient choice. This  should be the ultimate criterion for medical system 
development if patient centredness is to have real meaning. In this article, we assume 
health  informatics  designed  to  encompass  diverse  medical  systems is  preferable  to 
innovations linked solely to Western medicine for four main reasons:
• The trend toward co-existence of systems is unlikely to abate. China and India 
both  have  well  established  non-Western  medical  systems  and  as  these 
economies  continue  to  rapidly  develop,  their  socio-political  and  economic 
influence can be expected to advance. 
• Alternative medical systems as practiced in the West arguably provide greater  
empathy and empowerment  than Western medicine so their popularity will 
continue  to  increase  there.  Conversely,  fast  and  often  more  immediately 
effective treatments offered by Western medicine can be expected to continue 
to be popular outside the West.  
• Given that  each  medical  system has distinct  religious and/or  philosophical 
underpinnings, linking one system more closely to informatics presents as a 
version  of  cultural  superiority  quite  out  of  place  in  the  modern,  global, 
information based society.  
• Aside  from  any  other  consideration,  patient  expectations  may  drive  a 
unification of health informatics across medical systems as patients continue 
to access multiple systems at the same time and increasingly demand seamless 
information technologies.
In the next section, we discuss the expectations patients in any medical system can 
generally be regarded to hold in order to illustrate that patient needs can be regarded to 
be universal at a basic level of abstraction.  We then discuss the link between health 
informatics and Western medicine before offering an illustrative example of a health 
informatics application that does not assume the superiority of Western medicine; the 
adoption of  argument visualization as a decision aid to support patients to select a  
medical system? 
1. How do patients select physicians ?
The perception of illness and wellbeing, the tolerance for discomfort and the cultural  
context  of  medical  practice  varies  between  cultures  and  medical  systems  [7]. 
Nevertheless, patients in general, can be seen to seek out physicians in any medical 
tradition for reasons that can be grouped into four categories listed here and described 
in detail below:
• Treatment Effectiveness. Patients select a physician for effective treatment. 
Methods to assess effectiveness are controversial and depend in part on the 
primary focus of assessment ie whole person or aspect of disease.
• Empathy. Patients  select  a  physician  for  reassurance,  consolation  and 
empathy within the context of an interpersonal relationship.
• Empowerment.  Patients select  a physician who can help them understand 
their experience and initiate their own actions toward recovery or acceptance. 
• Practical  considerations.   Patients  select  a  physician  for  reasons  of 
affordability, availability, convenience and high ethical standards.
Although  medical  systems  are  underpinned  by  diverse  religious  and  philosophical 
ideologies, a key rationale for seeking the services of physicians is to obtain treatment 
that is effective. However, assessing the effectiveness of treatments is far from straight 
forward.   According to [8], the evidence based medicine (EBM) movement  emerged 
in the 1970's following criticism that many systems of medicine, including Western 
medicine,  did not rigorously collect evidence for the effectiveness of treatments.  EBM 
specifies levels of evidence for the effectiveness of treatments and places randomised 
clinical trials at the highest level and anecdotal accounts at the lowest.  EBM's 
systematic approach aims to add rigor to the measure of effectiveness but may be too 
heavily based on a narrow concept of Western medicine to accommodate other systems 
of  medicine  accurately  [9].   Further,  some  care  is  required  in  applying  EBM  to 
complementary  medicines.  For  instance,  in  TCM  as  described  by  [10]   central 
assumptions  implicit  in  randomised  clinical  trials  EBM  assume  the  notion  that  a 
condition  has  been  definitively  and  accurately  diagnosed.  This  is  difficult  in 
conventional  TCM because  physicians  identify  zheng  or patterns  that,  as  described 
below, do not signify diseases in the same way symptoms characterize conditions in 
Western medicine. Studies that attempt to measure the degree of consistency between 
TCM  practitioners  surveyed  by  [10]  typically  follow  a  conventional  experimental 
design  where  the  same  group  of  patients  is  seen  by  many  practitioners  whose 
assessments and treatments are compared.  This design is consistent with the scientific 
tradition but seemingly sidesteps the TCM principle that  an imbalance manifests in 
many ways. Different practitioners are not expected to notice the same sets of signs. 
The second reason patients consult a physician is for reassurance, acceptance 
and consolation.  This is regarded as a manifestation of the psychosocial need for social 
inclusion and acceptance described by many perspectives on personality including the 
needs hierarchy advanced by [11].   A consultation with a physician can be seen to 
validate the patient's experience.   Oncologists parochially refer to this effect as a 'dose 
of doctor'. The extent to which a physician imparts empathy varies between medical 
systems. Ayervedic medicine illness is viewed as an imbalance in the core energies of 
vata,  pitta  or  kapha.  A diagnosis involves an assessment of the extent to which an 
individual has a predisposition to each energy. This requires some appreciation of the 
whole person and requires at the very least, an extensive consultation. However,  in 
practice,  patients  tend  to  remain  with  the  same  physician  for  years  so  that  their 
physician  is  well  known  to  them.   A  general  practitioner  consultation  in  Western 
medicine  in  most  countries  has  little   time  to  practice  empathy  or  reassurance. 
Traditional  Chinese  Medicine  as  practiced  in  Australia,  typically  involves  a 
consultation and dialogue that often spans many aspects of a patient's experience. TCM 
practitioners  in  China  typically  see  very  large  numbers  of  patients  per  day  so 
engagement with each is minimal.  
A third reasons patients consult physicians is to understand their own experience 
and initiate their own actions toward recovery or acceptance of their illness.  The extent 
to  which patients  are  empowered  to  be active  in  their  own recovery  varies  among 
medical  systems.  General  practitioners following the Western medicine tradition in 
Australia,  typically  do  not  encourage  patients  to  self  diagnose  or  actively  make 
decisions  regarding  their  treatment.   Patients  can  be  quite  passive  and  accept 
prescriptions without question.     
In addition to reasons based on treatment,  empathy and empowerment,  patients 
select a physician for a raft of practical reasons.  The shortage of medical workers in 
rural  areas  of  Australia  is  well  documented  so  the  availability  of  a  physician  may 
dominate all other considerations.  The cost of consultations and treatments, and access 
to health insurance rebates is also relevant in practice.  The ethical codes that underlie 
the behavior of physicians in the western tradition are largely based on a concept of 
individual autonomy not fully shared by other belief systems  
In  summary,  patients  can  be  regarded  to  select  physicians  practicing  in  one 
medical system or another for reasons that derive from one of four main categories. 
However,  specific reasons for a particular patient can be numerous and the relative 
importance of the reasons can be quite complex. In the next section, the way in which 
health informatics development have emerged and are based on Western medicine will 
be discussed.  Following that, methods deployed to visualise arguments are introduced 
to illustrate  a sample information technology application that  does not presume the 
superiority of Western medicine.
2. Health informatics is designed for Western Medicine
Tensions between adherents of diverse medical  systems have been attributed to 
ignorance of respective medical  systems, a concern that some systems are not well 
regulated and a fear that science will be ignored or diminished if systems co-exist [12 ]. 
Along  a  similar  vein,  [13]   claims  that  conflict  between  allopathic  doctors  and 
alternative  medicine  practitioners  derives  from  each  group's  biases  and  prejudices 
against each other and is the greatest barrier American hospitals have in implementing 
a  complementary  medicine  program.   In  contrast,  many physicians  in  one  medical  
system become familiar with other approaches and even enlarge their repertoire with 
the use of techniques from outside their first practice. For instance, approximately 30% 
of  the  physicians  registered  with  the  Australian  Acupuncture  and  Chinese  Medical 
Association to perform acupuncture are qualified general practitioners in the Western 
tradition.  Despite this, tensions do exist between some practitioners in diverse systems, 
and,  these  tensions  extend  to  the  design  and  implementation  of  health  informatics 
advances, to a considerable degree. 
In this section we illustrate how major advances in key fields within health informatics 
have been developed within a Western medicine framework and are not necessarily 
easily adaptable to a landscape characterized by multiple medical systems.  The health 
informatics  advances  that  we  examine  relate  to  the  development  of  standards  and 
technologies surrounding the electronic health record.
The global development and adoption of standards is regarded to be critical for the 
design and implementation of extensible applications in health informatics. Standards 
for nomenclature, image formatting and message passing  have arisen as a direct result  
of  the  advancement  of  information  technologies  in  recent  decades.  Nomenclature 
standards such as ICD-10 (http://www.who.int/classifications/icd/en/) and SNOMED 
(http://www.ihtsdo.org/) provide a common vocabulary of medical terms and enable a 
level of terminological consistency and accuracy not possible without their universal 
use.   Currently,  SNOMED encodes  over  300,000 medical  concepts  organized  in  a 
subtype-supertype  hierarchy.  High  level  concept  categories  are  based  clearly  on 
Western medicine and include  body structure,  clinical finding,  event,  pharmaceutical  
product and organisms. Semantic richness is provided by the use of attributes that link 
concepts in one part of the tree with those in other parts.   
The  survey  of  health  informatics  in  China  by  [14]  confirms  that  considerable 
information technology advances have been introduced in recent years in that country. 
International nomenclature standards ICD-10 and LOINC (http://loinc.org/) are in use 
and the HL7 messaging standard is being adopted. However, significant obstacles to 
their widespread adoption still exist.  Further,  standard terminologies for TCM (eg [6])  
have only recently been assembled and have not been integrated into SNOMED or 
ICD-10. 
More work needs to be done to assess the extent to which SNOMES is extensible 
to medical systems not in the Western tradition. As [10]  explains, the key diagnostic 
feature  in  TCM is  zheng,  a pattern  of  aggregated  signs and symptoms that  signify 
sickness. To use his example, liver-kidney depletion is a pattern that may manifest in 
the disease called  wei  (wilting).  Some diseases correlate with Western diseases  but 
others  do  not.  Further,  patterns  are  sometimes  not  differentiated  from  diseases. A 
physician  makes  a  diagnosis  by  discerning  patterns  using  the  examinations  of 
inspection, smelling and listening, inquiry and palpation. Physicians typically identify a 
number of patterns but experienced  physicians are adept at discerning those that are 
most significant. Meridian lines of acupuncture represent a phenomena quite different 
to the body structure, clinical finding or any other basic SNOMED category. Indeed, 
[14] found that integrating TCM concepts with SNOMED for the development of a 
clinical data warehouse for Chinese hospitals proved exceptionally difficult. However, 
SNOMED is clearly flexible and very expressive so the inclusion of concepts from 
other medical systems may be quite feasible, even if relating concepts across medical 
systems is not fully achieved.  
Messaging standards such as Health Level 7 (HL7) encode a transmission from 
one computer system to another regarding a health related matter.    HL7 version 3 
deploys  a  stronger  underlying  medical  model  known as  the  Reference  Information 
Model (RIM) than HL7 version 2.  The encoding of a TCM message using the RIM is 
feasible according to [14],  however this has only been achieved to a limited extent. 
More  work  needs to  be done to  assess  the extent  to  which  the RIM is  capable  of 
encoding  a  full  range  of  TCM  messages.   Archetypes  from  the  openEHR 
(www.openehr.org) movement may have the additional flexibility required  however 
no studies have been found reporting on this.
Ultimately, the development of standards in health is motivated by the desire for 
all medical events a patient undergoes to be recorded in an easily accessed, electronic 
health record.  Few nations have implemented an electronic health record on a wide 
scale  and  challenges  related  to  privacy,  security,  inter-interoperability  of  computer 
systems and cultural  change are formidable.   However,  a question is entitled to be 
raised involving the suitability of an electronic health record outside a medical system 
that is not as commodified and institutionalized as Western medicine is.  The claim that 
an  electronic  health  record  will  enhance  the  quality  of  health  care  provision  by 
reducing treatment errors that arise from inaccessible records, is laudable however, its 
impact is reduced if the electronic record does not enhance empathy, empowerment or 
convenience. 
The existence of an electronic health record can conceivably contribute to empathy 
by  freeing  up  a  physicians  time  to  engage  in  dialogue  with  the  patient.  Further,  
applications can be imagined that summarize the patient narrative from the electronic 
record  prior  to  a  consultation  again  freeing  physician's  time.   However,  these 
manifestations of an electronic record toward empathy seem somewhat minimal. Can 
the  electronic  health  record  empower  patients?   And if  so,  does  the  extent  of  the 
empowerment  vary  from medical  system to system? In  our view,  the vision of  an 
electronic health record can only obtusely be seen to enhance empowerment, though 
this can conceivably be verified empirically with appropriately designed studies. 
In the next section, we turn to present an illustrative example of a technology that 
does not assume any medical system is superior and explicitly recognizes patient needs 
for empathy and empowerment in addition to treatment.
3. Argument visualization to support a patients decision 
Consider a patient recently diagnosed in the Western tradition with chronic fatigue 
syndrome in Australia on the basis of diagnostic criteria published by [15].  A popular  
form  of  treatment  involves  cognitive  behavior  therapy  and  graduated  activity. 
According to [16], types of prescriptions for fatigue in the Pujifang, a comprehensive 
TCM prescription text, include invigorating the kidney essence, invigorating the Spleen 
qi,  dispersing  the  depressed  liver  qi  and  invigorating  the  lung  qi.  In  Ayervedic 
medicine, persistent fatigue is treated by the elimination of toxins.   
How does  the  chronic  fatigue  patient  deal  with diverse  medical  systems? One 
approach is to adopt a tribal stance in favor of one while being dismissive of others. 
According to [17], Western patients seem to adopt a pragmatic, try it and see attitude to 
complementary medicine. As a rule, an alternative practitioner is not sought because of 
a  deep  disenchantment  with  Western  practices  or  because  of  a  preference  toward 
alternate philosophies. Rather, complementary medicine is used if it seems effective, 
promises empathy and empowerment and is practically feasible. 
Decisions regarding the type of medicine to pursue, with a pragmatic,  try it and 
see attitude, requires the assimilation of many facts, and often conflicting, incomplete 
or  unclear  evidence.   The decision can be said to be one characterized  by [18] as  
wicked in that the decision is complex, involves both knowledge and values, and has 
no  correct  answer.  According  to  [19],  complex  decisions  can  be  facilitated  with  a 
coalescing  of  reasoning;  the  construction  of  an  explicit  representation  of  reasoning 
from diverse points of view into a single structure.  Argument visualization techniques 
that  aim  to  generate  a  map  of  all  arguments  surrounding  an  issue  represent  one 
technique  where  diverse  views  are  integrated  into  a  coalesced  whole.   Coalescing 
assists  in  ensuring  reasons  for  decisions  are  made  explicit  and  contrasted  against  
reasons for competing decisions in an open, transparent and unbiased way.
For our purposes, argument visualization involves the depiction of arguments in a 
visual map that serves to organize and summarize complex arguments into a single 
representation,  ultimately   to  facilitate  the  making  of  a  decision.  Argument 
visualization methods include Toulmin's layout of arguments [20], IBIS [18], gIBIS 
[21],  GoReason [22] and  the generic actual argument model (GAAM) [23]. Perhaps 
the most advanced visualization approach is the Compendium system described by [24] 
that  integrates  document  management,  information retrieval  and other  tools into an 
argument visualization framework.  
The Issue Based Information System  (IBIS) map is still one of the more intuitive  
maps to use. In IBIS, an issue and competing positions  are identified so that arguments  
for and against each position can be articulated. Figure 1  illustrates an IBIS map that a 
well  informed Chronic Fatigue Syndrome (CFS) patient  may draw to represent  the 
factors involved in a decision about how best to manage the condition.  One position 
involves conventional medicine comprising consultations with CFS and psychological 
specialists for treatments involving, cognitive behavior therapy, graduated activity, and 
melatonin to help with sleep. Arguments reflect a  variety of criteria drawn from the 
four main categories presented in the previous section including cost, waiting times and 
effectiveness as evidenced by studies in the literature.    
Figure 1. IBIS Map for CFS management decision
The IBIS map does not include any information that represents which argument or 
position are strongest. That decision involves a weighing up of factors that are likely to 
be  quite  idiosyncratic  to  the  patient's  circumstances  and  preferences.  Nevertheless, 
IBIS has been found to be useful  in numerous applications since its inception. The 
generic  actual  argument model advanced by [23] differs from the IBIS map in that 
competing positions are not emphasized. Instead assertions that bear on the decision are 
coalesced by organizing the assertions and reasons advanced by participants into an 
explicit,  coherent  and  permanent  representation.  Figure  2  illustrates  a  hierarchy  of 
factors  known as  an argument  tree  where  each  parent  is  inferred  from subordinate 
factors.  The inference can be performed with computer implemented mechanisms or 
left to the discretion of the user.
The coalescing of individual patient maps into an argument map structure so that, 
in essence each patient is not re-inventing the feasible reasons for a decision about 
medical  systems  but  is  instead  informed  by  the  reasoning  of  earlier  patients,  is 
advanced here as a useful application of health informatics in a global world that does 
not assume the superiority of any one system.
  
Figure 2. GAAM Argument tree for CFS management decision
4. Conclusion
Numerous  studies  have  confirmed  that  complementary  medicines  are  widely 
accessed in countries where Western medicine is prevalent and conversely,  Western 
medicine  is  increasingly  becoming  popular  in  countries  such  as  China  as 
pharmaceuticals become available and affordable.  The central assumption made in this 
article is that the trend toward a co-existence of diverse medical systems is unlikely to 
abate.  Traditional Chinese medicine, Ayervedic medicine, Homeopathy, Naturopathy, 
Western medicine and many other forms of medicine will increasingly co-exist.The 
argument  is  advanced  that  health  informatics,  as  currently  formulated  is  heavily 
focussed on on a particular aspect of Western medicine.  Health informatics emerged in 
the West, the main champions of developments are Western governments and national 
and multi-national  corporations with largely Western clientèle.   Currently,  there are 
very few health informatics initiatives that have been developed for, or clearly apply to 
one of the complementary medicine systems.
Should HI developments continue to be based on the practice of Western medicine 
or should a concerted aim be made to ensure developments such as standards or the 
electronic health record be designed to accommodate multiple medical systems? The 
stance adopted in this article is that, given the trend toward co-existence is unlikely to 
abate, HI applications are best designed to encompass diverse medical systems.  The 
use of argument visualization to support the reasoning a patient may apply in order to 
decide which medical system is most appropriate in a particular context is described as 
an illustrative example of an application that does not assume one medical system is 
inherently superior to others.  
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